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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 

1 .17(e) has been timely paid, the finality of the previous Office action has been withdrawn 
pursuant to 37 CFR 1.1 14. Applicant's submissions filed March 9, 2010 and June 8, 2010 
have been entered. 

Claims 15-17, 21, 22, 24, 31, 34, 35, 42, 43, 45, 48, 52-55 and 57-59 are pending. 

Claims 15-17, 21, 22, 24, 31, 34, 35, 42, 43, 45, 48 and 57-59 are under examination. 

Claims 52-55 have been withdrawn fi-om fiirther consideration pursuant to 37 CFR 1 .142(b) 
as being drawn to a nonelected Group, there being no allowable generic or linking claim. 
Election was made without traverse in the reply filed on November 12, 2004. 

2. The previous rejections of record can be found in the Office Action mailed December 7, 
2009. 

All prior rejections of record have been withdrawn upon fiirther consideration. 
New Grounds of Rejection are put forth below. 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such flill, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth 
the best mode contemplated by the inventor of canying out his invention. 

4. Claims 15-17, 21, 22, 24, 31, 34, 35, 42, 43, 45, 48 and 57 are rejected under 35 U.S.C. 112, 
first paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Applicant's are in possession of 

A method for treating arthritis comprising administering by injection to a subject a fiilly 
human anti-TNFa antibody, or an antigen-binding portion thereof, in a dose of 0. 1 mg/kg 
once per week, such that the arthritis is treated as demonstrable by mean arthritic score, 
wherein the anti-TNFa antibody, or antigen-binding portion thereof, dissociates from human 
TNFa with a Kj of 1 x 10"^ M or less and a koff rate constant of 1 x 10"^ s"^ or less, both 
determined by surface plasmon resonance, and neutralizes himian TNFa cytotoxicity in a 
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standard in vitro L929 assay with an IC50 of 1 x 10"^ M or less, and wherein arthritis is treated 
by alleviating at least one symptom selected from the group consisting of joint distortion, 
swelling of the joints, joint deformation, and ankylosis on flexion. 

A low dose method for alleviating at least one symptoms associated with arthritis comprising 
administering by injection to a subject a fully human anti-TNFa antibody, or an antigen- 
binding portion thereof, in a low dose of 0.1 mg/kg once per week, such that at least one 
symptom selected from the group consisting of bone erosion, cartilage erosion, inflammation, 
and vascularity is alleviated, as demonstrable after 10 treatments, wherein the anti-TNFa 
antibody, or antigen-binding portion thereof, dissociates from human TNFa with a Kd of 1 x 
10"^ M or less and a koff rate constant of 1 x 10"^ s"' or less, both determined by surface 
plasmon resonance, and neufralizes human TNFa cytotoxicity in a standard in vifro L929 
assay with an IC50 of 1 x 10"^ M or less. 

However, applicant's are not in possession of 

the genus of methods using a fully human anti-TNFa antibody at any dose within the 0.01 - 

0. 1 mg/kg range administered at any frequency not exceeding once per week with the 
requirement that the administered dose either "treat arthritis. . . by alleviating at least one 
symptom selected from the group consisting of joint distortion, swelling of the joints, joint 
deformation, and ankylosis on flexion" or " alleviating at least one symptoms associated with 
arthritis. . .selected from the group consisting of bone erosion, cartilage erosion, 
inflammation, and vascularity." 

To satisfy the written description requirement, a patent specification must describe the 
claimed invention in sufficient detail that one skilled in the art can reasonably conclude that 
the inventor had possession of the claimed invention. See, e.g., Vas-Cath, Inc., v. Mahurkar, 
935 F.2d at 1563, 19 U.S.P.Q.2d at 1 1 16. 

A claimed method of treatment may not be adequately described where an invention is 
described solely in terms of the steps to be taken to practice the method coupled with the 
desired outcome of practicing the steps in the absence of an art-recognized correlation or 
relationship between the claimed method steps and the desired outcome. 

As discussed in the Guidelines for Examination of Patent Applications under the 35 
U.S.C. 1 12, paragraph 1, "Written Description" Requirement (Fed. Reg. 66(4):1 103) the 
examination of patent claims for compliance with the Written Description Requirement 
should include: 

1 . A determination as to what the claim as a whole covers. 

2. A frill review of the application to understand how the applicant provides support 
for the claimed invention including each element and/or step. 
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3. A determination as to whether one skilled in the art would recognize that the 
applicant was in possession of the claimed invention as a whole at the time of filing. 

This determination should include the following considerations: 

a. Actual reduction to practice 

b. Disclosure of drawings or structural chemical formulas 

c. Sufficient relevant identifying characteristics, such as: 

i. Complete structure 

ii. Partial structure 

iii. Physical and/or chemical properties 

iv. Functional characteristics when coupled with a known or disclosed 
correlation between function and structure 

d. Method of making the claimed invention 

e. Level of skill and knowledge in the art 

f. Predictability in the art 

4. For each claim drawn to a genus, consider each of the above factors to determine 
whether there is disclosure of a representative number of species which would lead 
one skilled in the art to conclude that the applicant was in possession of the claimed 
invention. The number of species required to represent a genus will vary, depending 
on the level of skill and knowledge in the art and the variability among the claimed 
genus. For instance, fewer species will be required where the skill and knowledge in 
the art is high, and more species will be required where the claimed genus is highly 
variable. 

Breadth of the Claims 

In the instant case, representative claims recite: 

A method for treating arthritis comprising administering by injection to a subject a fully 
human anti-TNFa antibody, or an antigen-binding portion thereof, in a low dose of 0.01 -0.1 
mg/kg at a frequency of not more than once per week, such that the arthritis is treated as 
demonstrable by mean arthritic score, wherein the anti-TNFa antibody, or antigen-binding 
portion thereof, dissociates from human 

TNFa with a IQ of 1 x 10'^ M or less and a kojr rate constant of 1 x 10'^ s'^ or less, both 
determined by surface plasmon resonance, and neutralizes human TNFa cytotoxicity in a 
standard in vitro L929 assay with an IC50 of 1 x 10'^ M or less, and wherein arthritis is 
treated by alleviating at least one symptom selected from the group consisting of joint 
distortion, swelling of the joints, joint deformation, and ankylosis on flexion, (elm 15) 

A low dose method for alleviating at least one symptoms associated with arthritis comprising 
administering by injection to a subject a fiilly human anti-TNFa antibody, or an antigen- 
binding portion thereof, in a low dose of 0.01 - 0.1 mg/kg at a frequency of not more than 
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once per week, such that at least one symptom selected from the group consisting of bone 
erosion, cartilage erosion, inflammation, and vascularity is alleviated, as demonstrable after 
10 treatments, wherein the anti-TNFa antibody, or antigen-binding portion thereof, 
dissociates from human TNFa with a Kd of 1 x 1 0"^ M or less and a koff rate constant of 1 x 
10'^ s'^ or less, both determined by surface plasmon resonance, and neutralizes human TNFa 
cytotoxicity in a standard in vitro L929 assay with an IC50 of 1 x 10"^ M or less, (elm 21) 

Thus, the instant claims encompass in their breadth the use of a fully human anti-TNFa 

antibody at any dose within the 0.01 - 0. 1 mg/kg range administered at any irequency not 
exceeding once per week with the requirement that the administered dose either "treat 
arthritis. . . by alleviating at least one symptom selected from the group consisting of joint 
distortion, swelling of the joints, joint deformation, and ankylosis on flexion" or " alleviating 
at least one symptoms associated with arthritis. . .selected from the group consisting of bone 
erosion, cartilage erosion, inflammation, and vascularity." 

Some examples of species contained within the claimed method are treating 

arthritis/alleviating at least one symptom associated with arthritis comprising: 

administering a monthly dose of 0.01 mg/kg fully human anti-TNFa antibody; 
administering a weekly dose of 0.1 mg/kg fully human anti-TNFa antibody; and 
administering a single dose of 0.02 mg/kg fully human anti-TNFa antibody, 

in all instances the administered antibody either 

"alleviating at least one symptom selected from the group consisting of joint distortion, 
swelling of the joints, joint deformation, and ankylosis on flexion," or 

" alleviating at least one symptoms associated with arthritis. . .selected from the group 
consisting of bone erosion, cartilage erosion, inflammation, and vascularity." 

Thus, the breadth of the claimed genus is essentially limitless. 

Knowledge in the Art of using the fully human anti-TNFa antibody D2E7 to treat RA 

The level of knowledge in the art surrounding the use of the D2E7 antibody to treat 
rheumatoid arthritis is moderate. For example. Den Broeder et al. (Rheumatology (Oxford). 
2002 Jun;41(6):638-42) teaches a clinical study performed where three rheumatoid arthritis 
patients were effectively treated with the fiiUy human D2E7 anti-TNFa antibody at a dose of 

0. 25 mg/kg administered either once every two weeks or once every four weeks. However, 
Den Broeder does not specify which treatment frequency was used for these three patients, 

1. e., if the patients were treated once every two weeks or once every four weeks. 



Application/Control Number: 10/693,233 
Art Unit: 1644 



Page 6 



Applicant's assertions on the record in their prior remarks fiirther illustrate the teachings of 
Den Broeder: "as a first matter, den Breeder does not disclose the exact treatment regimens 
for the three patients whose dosage levels were titrated down to 0.25 mg/kg. The reference 
only discloses that all enrolled patients were either administered D2E7 once every two weeks 
or once every four weeks. Thus, it is entirely possible that all three patients were on the 
once per two weeks schedule, making the lowest average dose to 0.125 mg/kg per week. Of 
course, in theory, it may also be possible that at least one of them was indeed on a once per 
4 weeks schedule, making his/her average dose to allegedly fall within the claimed 
range. . ." (see Remarks page 10, paragraph, emphasis added). 

The examiner agrees with applicant's analysis and concurs that the only certain conclusion 
that can be made from this particular teaching of Den Broeder is that at the very least "a// 
three patients were on the once per two weeks schedule, making the lowest average dose to 
0.125 mg/kg per week. " 

Teachings of the Specification in view of the Knowledge in the art of RA mouse models 

The instant specification discloses the treatment of mice transgenic for human TNFa (tgl97 
mice), which is one model system for rheumatoid arthritis with a particular fully human anti- 
TNFa antibody, the D2E7 anti-TNFa antibody, administered to the mice fi-om the first week 
of age for 10 consecutive weeks on weekly basis at various doses: 0.01 mg/kg, 0.1 mg/kg, 
0.5 mg/kg, 1 mg/kg etc. (see Example 1 on pages 26-30). 

D2E7 administered at 0. 1 mg/kg on a weekly basis for 10 weeks was found to be marginally 
effective in preventing the manifestation of the outward symptoms of arthritis (e.g., joint 
distortion) as measured each week (see Figures 1 and 4), and more certainly effective at 
"alleviating at least one symptoms associated with arthritis. . .selected from the group 
consisting of bone erosion, cartilage erosion, inflammation, and vascularity" when these 
symptoms were measured by microscopic histology at the end of the 10 week dosing regime 
(see Figure 5). However, D2E7 showed no consistent effect on arthritic scores when dosed 
at 0.01 mg/kg once per week for 10 weeks (see Figures 2, 4 and 5). 

Thus, the instant specification provides a single working example of a species contained 
within the claimed method: treatment arthritis/alleviating at least one symptom associated 
with arthritis in a TNFa transgenic mouse comprising administering 10 weekly doses of 0.1 
mg/kg of D2E7 starting from the mouse's first week of life. 

The skilled artisan recognizes that the mice transgenic for human TNFa (tgl97 mice) used in 
the instant specification develop symptoms around 4 weeks of age (see, e.g.. Figure 1, 
control with no antibody). 

Thus, because the D2E7 anti-TNFa antibody was administered to tgl97 mice both well 
before outward symptoms of arthritis, i.e., prophylactically, and after clinically detectable 
arthritic symptoms, i.e., therapeutically, the skilled artisan understands that the experimental 
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protocol used cannot distinguish if the ameliorative effects of the administered antibody are 
due to its binding TNFa prior to outward symptoms of disease and/or binding TNFa after 
outward symptoms of disease. 

Indeed, the language used to describe the results of the tgl97 experiments in the instant 
specification is predominately focused on how the antibody is "preventing" or "protecting" 
against the development of symptoms rather than "treating" symptoms: 

"EXAMPLE 1 

Study of Efficacy of D2E7 Administered in Low Doses 

Studies were performed to determine the efficacy of D2E7, infliximab, and etanercept at low 
doses in preventing polyarthritis using the transgenic (Tgl97) murine model of rheumatoid 
arthritis (RA).. . . Administration of anti-TNF agents prevents the development of 
polyarthritis in a dose dependent manner. 



B. Prevention of Arthritic Symptoms 

. . .In sum, all three agents, D2E7, Remicade, and Enbrel prevented the development of 

arthritis in Tgl97 mice in a dose dependent fashion. Treated mice had lower arthritic scores 
and less inflammation and joint damage and gained more weight than the untreated mice. 
The pattern of response was similar for all three TNF antagonists, but the degree of 
protection varied among the three agents. Although the highest, saturating doses did not 
allow distinction between the agents, the potency of protection at intermediate doses was 
greatest for D2E7 treated mice, than for infliximab (Remicade), and the least for Etanercept 
(Enbrel) treated mice. 



D. Microscopic Analysis of Treated Mice 

Following the 10 week treatment, all mice were sacrificed. Right and left hind limbs were 
harvested from two mice in each treatment group. . . . 

There was a clear dose-response distinction between D2E7, infliximab and etanercept in 
prevention of microscopic joint damage. Whereas D2E7 completely prevented bone 
erosion, cartilage degradation, inflammation, and vascularity at the 0.5 mg/kg dose, both 
infliximab and etanercept required a dose of 1 or 5 mg/kg to reach similar levels of efficacy. 
In sum, in the human TNF transgenic mice, Tgl97, D2E7 prevented polyarthritis more 
potently than did etanercept or infliximab, especially at low doses." 
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In contrast to the way in which the Tgl97 mice were treated with anti-TNFa antibody 
administered both prophylactically and therapeutically, there is no way to predict which 
humans will eventually develop rheumatoid arthritis, see, e.g., Kim et al. (Arthritis & 
Rheumatism Vol. 43, No. 3, March 2000, pp 473-484, especially "Limitations to Early 
Diagnosis" on pages 473-74, cited herewith). 

Thus, human rheumatoid arthritis patients are treated therapeutically, i.e., following 
persistent presentation of clinically detectable outward symptoms like joint distortions. 

Therefore, the skilled artisan would consider the tgl97 data of Example 1 with the caveat that 
it is complicated by administration of the antibody both well before outward symptoms of 
arthritis, i.e., prophylactically, and after clinically detectable arthritic symptoms, i.e., 
therapeutically. 

Furthermore, while the tgl97 mouse model has been widely used in the biotechnology 
industry to demonstrate the effectiveness of anti-human TNFa antibodies because most anti- 
human TNFa antibodies bind poorly/not at all to mouse TNFa, the tgl97 mouse model 
nevertheless fails to resemble human RA in key ways. 

For example, Tgl97 mice exhibit rheumatic disease beginning at 4 weeks of age which 
grows progressively worse over time without remission (see, e.g., instant specification Figure 
1). In contrast, human rheumatoid arthritis is a chronic, relapsing and progressive disease 
with each patient displaying their own unique pattern of disease flares and remissions (see, 
e.g., Malfait et al.. Arthritis & Rheumatism, Vol. 44, No. 5, May 2001, pp 1215-1224, entire 
document, especially page 1217, left col. and Figure 1 and pages 1223 left col., cited 
herewith). 

Moreover, the TNFa transgene expressed in Tgl97 mice is subject to very different 
transcriptional/translational regulation compared to endogenous TNFa (see Douin et al., J 
Inflamm. 1995-1996;47(l-2):27-38, page 30, column bridging paragraph, cited herewith). 

Conclusions 

Given the way that the Tgl97 mice were treated both prophylactically and therapeutically 
with the D2E7 anti-TNFa antibody in the instant specification, and further given the 
substantial differences between the etiology of rheumatoid arthritis in Tgl97 mice and the 
etiology of rheumatoid arthritis in humans, the skilled artisan would not consider the single 
working example of treating arthritis in a Tg 197 transgenic mouse comprising administering 
1 0 weekly doses of 0. 1 mg/kg of D2E7 starting from the mouse's first week of life to be 
representative of the claimed genus of treatment regimes. 

Put another way, the skilled artisan would have little idea what species of dose and frequency 
of fiiUy human anti-TNFa adminisfration other than 0.1 mg/kg administered on a weekly 
basis would be effective to "alleviate at least one symptom selected from the group 
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consisting of joint distortion, swelling of the joints, joint deformation, and ankylosis on 
flexion," or "alleviate at least one symptoms associated with arthritis. . .selected from the 
group consisting of bone erosion, cartilage erosion, inflammation, and vascularity." 

Applicant has not described the claimed invention sufficiently to show they had possession 
of the breadth of dosage regimens contained within the claimed methods of treatment. 

A claimed method of treatment may not be adequately described where an invention is 

described solely in terms of the steps to be taken to practice the method coupled with the 
desired outcome of practicing the steps in the absence of an art-recognized correlation or 
relationship between the claimed method steps and the desired outcome. 

See, e.g., Ariad P harms. Co. v. Eli Lilly & Co., 94 U.S.P.Q.2d 1 161, 1 172 (Fed. Cir. 2010) 
(en banc), if claims merely recite a "description of the problem to be solved while claiming 
all solutions to it" and "cover any compound later actually invented and determined to fall 
within the claim's functional boundaries," they have not met the description requirement, see 
.^nW at 1172. 

Furthermore, according to the Guidelines for the Examination of Patent Applications Under 
the 35 U.S.C. 1 12, T| 1 "Written Description" Requirement, Federal Register, Vol. 66, No. 4, 
pages 1099-1 111, Friday January 5, 2001, especially page 1 106 3^** column, the written 
description requirement for a claimed genus may be satisfied through sufficient description 
of a representative number of species by actual reduction to practice, reduction to drawings, 
or by disclosure of relevant, identifying characteristics, i.e., structure or other physical and/or 
chemical properties, by functional characteristics coupled with a known or disclosed 
correlation between function and structure, or by a combination of such identifying 
characteristics, sufficient to show the applicant was in possession of the claimed genus. A 
"representative number of species" means that the species which are adequately described are 
representative of the entire genus. Thus, when there is substantial variation within the genus, 
one must describe a sufficient variety of species to reflect the variation within the genus. 

What constitutes a "representative number" is an inverse function of the skill and knowledge 
in the art. Satisfactory disclosure of a "representative number" depends on whether one of 
skill in the art would recognize that the applicant was in possession of the necessary common 
attributes or features of the elements possessed by the members of the genus in view of the 
species disclosed. For inventions in an unpredictable art, adequate written description of a 
genus which embraces widely variant species cannot be achieved by disclosing only one 
species within the genus. See, MPEP 2163 II.A.3a.ii. 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
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to a person having ordinary skill in the ail to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

6. Claims 15-17, 21, 22, 24, 31, 34, 35, 42, 43, 45, 48 and 57 are rejected under 35 U.S.C. § 
103(a) as unpatentable over Schattenkirchner et al. (Presented at: The Annual Meeting of 
the European League Against Rheumatism (EULARO, Prague, Czech Republic, June 2001, 
cited herewith) in view of den Broeder et al. (Rheumatology (Oxford). 2002 Jun;41(6):638- 
42), Salfeld et al. (US Patent No. 6,258,562), Kim et al. (Arthritis & Rheumatism Vol. 43, 
No. 3, March 2000, pp 473-484) mid Stephens et al. (Antibody Therapeutics (1997), pp 317- 
340, eds. Harris et al., CRC: Boca Raton, Fla.). 

Schattenkirchner teaches a method of treating arthritis comprising administering the human 
D2E7 anti-TNFa antibody at 0.5 mg/kg on a weekly basis, (see entire document, especially 

"Methods" and "Conclusion"). 

Schattenkirchner differs from the claimed invention in that it does not explicitly teach 
treating rheumatoid arthritis by administering 0.1 mg/kg D2E7 anti-TNFa antibody. 

Den Broeder teaches a clinical study performed where three rheumatoid arthritis patients 
were effectively treated with the fully human D2E7 anti-TNFa antibody at a dose of 0.25 
mg/kg administered either once every two weeks or once every four weeks. However, Den 
Broeder does not specify which treatment frequency was used for these three patients, i.e., if 
the patients were treated once every two weeks or once every four weeks. 

Applicant's assertions on the record in their prior remarks further illustrate the teachings of 
Den Brooder: "as a first matter, den Broeder does not disclose the exact treatment regimens 
for the three patients whose dosage levels were titrated down to 0.25 mg/kg. The reference 
only discloses that all enrolled patients were either administered D2E7 once every two weeks 
or once every four weeks. Thus, it is entirely possible that all three patients were on the 
once per two weeks schedule, making the lowest average dose to 0.125 mg/kg per week. Of 
course, in theory, it may also be possible that at least one of them was indeed on a once per 
4 weeks schedule, making his/her average dose to allegedly fall within the claimed 
range. . ." (see Remarks page 10, paragraph, emphasis added). 

The examiner agrees with applicant's analysis and concurs that the only certain conclusion 
that can be made from this particular teaching of Den Broeder is that at the very least "a// 
three patients were on the once per two weeks schedule, making the lowest average dose to 
0.125 mg/kg per week. " 

With respect to the patients treated with 0.25 mg/kg/2-4 weeks. Den Broeder further teaches, 
"As no smaller dose steps than 0.25 mg/kg were included, one could speculate that even 
further reduction is possible for individual patients. This is supported by the remarkably long 
duration of response seen in some patients after only one adminisfration of anti-TNFa, 
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document for. . .D2E7 (up to 14 weeks EULAR response)..." (see page 641, left column, I"'' 
paragraph). 

Den Broeder further teaches that an important difference between DMARDs and anti-TNFa 
agents is that there is a known large variation between patients regarding the optimal dose of 
anti-TNFa (see Den Broeder at page 638, right col.). Den Broeder then goes on to teach that 
in their particular study, in spite of the relatively small number of patients, there was marked 
variation in the dose of D2E7 required to treat rheumatoid arthritis ranging from 4.1 to 130 
mg per week, i.e., a greater than 25 fold level of variability in the dosage required for 
effective treatment (see Discussion page 641, left col., 2° paragraph). 

Den Broeder further teaches that by using the lowest possible dose of anti-TNFa antibody 
one can minimize the risk associated with TNFa suppression, such as susceptibility to some 
infectious disease that would normally be fought off by the proinflammatory activity of 
TNFa (see entire document, in particular Infroduction at paragraph bridging pages 638-639 
through, 1^^ paragraph 639, Patients and Methods, Results and Discussion, pages 639-641, 
including 64 1 2"'' paragraph). Another reason Den Broeder advocates determining the lowest 
effective dose of D2E7 anti-TNFa antibody is to minimize costs, which are, e.g., 200 times 
greater comparing the protein-based TNFa antagonist "etanercept" to the traditional 
DMARD methotrexate (see Den Broeder at page 639, right col., 1st paragraph). 

Don Brooder ends their article with the following: "In conclusion, the dose titration of anti- 
TNFa treatment using the DAS28 is feasible and leads to a substantial reduction in the 
median dose while clinical efficacy is maintained. There is marked variation in the 
individual dose of anti-TNFa needed to maintain clinical efficacy. This approach will save 
costs and may prevent long-term side effects." (see page 641, right col). 

Moreover, Salfeld teaches a method of freating rheumatoid arthritis by administering a 
human anti-TNFa antibody, such as D2E7 (see entire document, in particular, e.g. column 4 

last paragraph in view of column 3 first paragraph). Salfeld fiirther teaches that an effective 
dose of anti-TNFa antibody is 0. 1 - 20 mg/kg, and that the anti-TNFa antibody dosage 
concentration and frequency is a results effective variable that should be "adjusted over time 
according to the individual need and the professional judgment of the person administering 
or supervising the administration of the compositions" (see, in particular, column 25-26 
bridging paragraph - col. 26 2°'' paragraph). 

The teachings of den Broeder regarding the reasonable possibility of yet further anti-TNFa 
antibody dose titration beyond 0.25 mg/kg are consistent with the teachings of Salfeld that 
anti-TNFa antibody dosage is a resuUs effective variable that should be "adjusted over time 
according to the individual need and the professional judgment of the person administering 
or supervising the adminisfration of the compositions". 

Indeed, applicant's prior assertions of record at page 8, 1st paragraph of their remarks filed 
November 8, 2007 are fiirther consistent with this idea: "[e]ven if, arguendo, some testing 
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would be required to determine if the dose is affective on a particular patient, such 
experimentation would certainly not be 'undue' for a skilled artisan, since drug dosages have 
to be optimized for each patient regardless." 

Therefore, it would have been obvious to one of ordinary skill in the art using the D2E7 anti- 
TNFa to treat rheumatoid arthritis that if they are successfully treating a patient with 0.5 
mg/kg on a weekly basis consistent with the teachings of Schattenkirchner then they could 
and should consider further lowering the patient's dose so as to minimize cost and the risk of 
infectious disease induced by TNFa suppression. 

Thus, it would have been obvious to one of ordinary skill in the art to titrate the dose of 
Schattenkirchner below 0.5 mg/kg on weekly basis. 

One of ordinary skill in the art would have had a reasonable expectation of success in doing 
so based on the teachings of Den Broeder ("There is marked variation in the individual dose 
of anti-TNFa needed to maintain clinical efficacy" and "As no smaller dose steps than 0.25 
mg/kg were included, one could speculate that even further reduction is possible for 
individual patients. This is supported by the remarkably long duration of response seen in 
some patients after only one administration of anti-TNFa, document for. . .D2E7 (up to 14 
weeks EULAR response)...") and fiirther based on the teachings of Salfeld that an effective 
dose of the D2E7 anti-TNFa antibody is 0.1 - 20 mg/kg. 

Additional expectation of successfully lowering the dose of Schattenkirchner comes from the 
teachings of Schattenkirchner itself in view of the knowledge in the art as exemplified by the 
teachings of Kim. 

The patients being treated in the clinical study of Schattenkirchner were not treatment naive, 
i.e., they were not newly diagnosed and they had previously failed a mean of 3.5 DMARDs 
which would imply to one of ordinary skill in the art that these patients had well-established, 
recalcitrant disease. Thus, effective treatment of RA in this patient population with 0.5 
mg/kg D2E7 anti-TNFa antibody administration would suggest to the skilled artisan that they 
could reasonably expect to be able to titrate the dose of D2E7 for patients who are newly 
diagnosed and therefore have not already sustained irreversible joint damage (see BCim, page 
473, Introduction), and therefore would be reasonably predicted to respond better to anti- 
TNFa treatment than the patients successfully treated by Schattenkirchner with 0.5 
mg/kg/week D2E7. 

Yet further expectation of successfully lowering the dose of Schattenkirchner comes from the 
teachings of Stephens. 

Stephens teaches a clinical trial of the humanized anti-TNFa antibody CDP571 where 
rheumatoid arthritis were administered a single dose of 0.1, 1.0 or 10.0 mg/kg CDP571 (see 
page 326, 2nd paragraph). 
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Stephens further teaches patients who received placebo did not improve whereas CDP571 
had a dose-dependent effect on all patients treated (see page 327, 4*^ paragraph). 

Stephens further teaches, all patients receiving CDP571 scored a reduction in pain scale by 
week 1 (See page 327, 4th paragraph). 

The quote from Stephens teaching the above two points is as follows: '"First infiision - 
Patients who received placebo did not improve. In contrast, there was a dose-dependent 
effect of CDP571 treatment with maximum patient responses after 10 m%/k%....All patients 
who received CDP571 scored a reduction in pain scale by week i.' See, ibid. 

It is noted that applicant continues to vigorously argue the teachings of Stephens do not teach 
the treatment of human RA with 0.1 mg/kg humanized anti-TNFa antibody (see applicant's 
remarks of March 9, 2010 at pages 7-9 and the examiner's response below). 

In any case, whether one of ordinary skill in the art would view the prior art teachings of 
Stephens as put forth above or as portrayed by applicant, the teachings of Stephens would 
undoubtedly be recognized by one of ordinary skill in the art to represent at least one 
published attempt at using a dose of 0.1 mg/kg anti-TNFa antibody, albeit an antibody far 
inferior to the D2E7 antibody in terms of its half-life and immunogenicity (see numerous 
previous Office Actions, e.g., the prior Office Action mailed December 7, 2009 at page 6), to 
treat rheumatoid arthritis. 

In conclusion, given the teachings of Schattenkirchner to treat rheumatoid arthritis 
comprising administering 0.5 mg/kg D2E7 anti-TNFa as a monotherapy on a weekly basis, 
and fiirther given the teachings of Den Broeder, Salfeld, Kim and Stephens that provide 
numerous reasons that one of ordinary skill in the art would have been motivated/had a 
reasonable expectation of successfiilly downward titrating the dosage of Schattenkirchner as 
outlined above, it would have been obvious to one of ordinary skill in the art, and one of 
ordinary skill in the art would have been motivated/had a reasonable expectation of 
successfiilly titrating the dosage of Schattenkirchner. 

If dose titration of the teachings of Schattenkirchner were to lead to the claimed method of 
treatment then it would be the product not of innovation but of the routine optimization of a 
results effective variable. 

In this regard it is noted that "[w]here the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955), and see 
M.P.E.P. § 2144.05 II.A. Moreover, it is well settled that "discovery of an optimum value of 
a result effective variable in a known process is ordinarily within the skill of the art." In re 
Boesch, 617 F.2d 272,276, 205 USPQ 215, 219 (CCPA 1980). See also Merck & Co. v. 
Biocraft Labs. Inc., 874 F.2d 804,809, 10 USP(^2d 1843, 1847-48 (Fed. Cir. 1989) 
(determination of suitable dosage amounts in diuretic compositions considered a matter of 
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routine experimentation and therefore obvious). 

Given the teachings of the references, it was apparent that one of ordinary skill in the art 
would have had a reasonable expectation of success in arriving at the claimed invention. 
Therefore, the invention as a whole was prima facie obvious to one of ordinary skill in the art 
at the time the invention was made, as evidenced by the references, especially in the absence 
of evidence to the contrary. 

Accordingly, the instant claims are unpatentable over Schattenkirchner in view of den 
Broeder, Salfeld, Kim and Stephens. 

It is noted that the functional properties of the anti-TNFa antibody (e.g. as recited in claim 
15) are inherent properties of the D2E7 antibody taught by Salfeld et al. It is further noted 
that treatment of specific symptoms of rheumatoid arthritis (e.g. as recited in claims 15 and 
21) is inherent to the treatment of rheumatoid arthritis as taught by Salfeld et al. 

Applicant's arguments 

Applicant's arguments put forth in their remarks filed March 9, 2001 insofar as they are 
germane to the rejection put forth above are addressed below. 

Applicant's arguments as they relate to the Stephens reference are summarized on page 7, last 
paragraph of their Remarks (applicant's emphasis shown): 

"Applicants submit that there is no evidence of any symptom relief for the 0. 1 mg/kg 
CDP571 treatment group described in Stephens that is commensurate with the required 
elements of the claims. Therefore, despite the fact that a sub-group of patients received 
CDP57 1 at a dose of 0. 1 mg/kg, the data provided in Stephens suggests that there is no 
demonstrated benefit for these patients. As such, one of ordinary skill in the art would not 
conclude that Stephens "teaches" a method of treating RA using such a low dose (0.1 mg/kg) 
of humanized anti-TNFa antibody CDP571, as the Examiner suggests. Indeed, the Examiner 
appears to be disregarding the specific symptoms that are described in the pending claims, 
and equating them with different indices (e.g., pain) described in Stephens." 

In support of this first part of this argument, i.e., that "Stephens suggests that there is no 
demonstrated benefit for these patients" applicant makes a number of assertions about what 
they see as the teachings of Stephens and then draws inferences from these assertions (see 
Remarks page 8-9). Many of applicant's assertions/inferences are based on their analysis of 
the data put forth in Table 2 of Stephens where responses of rheumatoid arthritis patients to 
single doses of 1 and 10 mg/kg of the humanized anti-TNFa antibody CDP-571 are shown 
after 1, 2, 4 and 8 weeks. 
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Applicant's argument is not found convincing because (1) applicant's assertions/inferences 
do not comport with the literal teachings of Stephens, and (2) applicant places undue focus 
on results at 2, 4 and 8 weeks after a single injection of CDP-571 at 1 or 10 mg/kg. 

As to (1), as stated above, Stephens teaches a clinical trial of the humanized anti-TNFa 
antibody CDP571 where rheumatoid arthritis were administered a single dose of 0.1, 1.0 or 
10.0 mg/kg CDP571 (see page 326, 2nd paragraph). 

Stephens further teaches patients who received placebo did not improve whereas CDP571 
had a dose-dependent effect on all patients treated (see page 327, 4**" paragraph). 

Stephens further teaches, all patients receiving CDP571 scored a reduction in pain scale by 
week 1 (See page 327, 4th paragraph). 

The quote fi-om Stephens teaching the above two points above is as follows: '"First infiision - 
Patients who received placebo did not improve. In contrast, there was a dose-dependent 
effect of CDP571 treatment with maximum patient responses after 10 mg/kg.. ..^i// patients 
who received CDP571 scored a reduction in pain scale by week i.' See, ibid. 

Applicant attempts to suggest based on a number of assertions/inferences that the teachings 
of the 4th paragraph on page 327 of Stephens put forth above "likely" do not include the 0. 1 
mg/kg group (see, e.g., applicant's remarks at page 8, Section 4 in particular). 

However, applicant's assertions/inferences are not consistent with the plain meaning of the 
teachings of Stephens. 

For example, to use applicant's logic, if as alleged by applicant Stephens knew that 0. 1 
mg/kg CDP-571 had no effect, why would Stephens state: "First infusion - Patients who 
received placebo did not improve. In contrast, there was a dose-dependent effect of CDP571 
treatment with maximum patient responses after 10 mg/kg...."? 

If applicant's allegations are correct why wouldn't Stephens have instead stated "First 
infusion - Patients who received placebo and 0.1 mg/kg did not improve. However, there 
was a dose-dependent effect of CDP571 treatment following 1 mg/kg and 10 mg/kg 
antibody" lest there be any confusion about the effect of 0.1 mg/kg. 

Another example of this is applicant's analysis of the "CRP data" (see Remarks at page 9, 3'^'' 
paragraph). 

Here applicant argues, "the significance of the CRP data in the 1 mg/kg and 10 mg/kg groups 
is unclear, because the placebo group patients have an average pre-infusion CRP level of 80 
mg/1, much higher than the 37 mg/1 of the 1 mg/kg group and the 50.5 mg/1 of the 10 mg/kg 
group. Plus, as argued above, the placebo group CRP level shows steady improvement over 
the course of the 8 weeks, while the 1 mg/kg group reverted to the starting level after 8 
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weeks. If the 1 mg/kg group already shows marginal effect in terms of CRP, it is unclear 
how one of skill in the art would predict the effect of 0.1 mg/kg when the dose is reduced by 
a further 10-fold." 

However, this analysis of the data does not comport with the teachings of Stephens: "Of the 
changes in laboratory variables, the fall in CRP was the most marked. At dosages of 1 and 
10 mg/kg of CDP571, median CRP concentrations were reduced at week 1 virtually to within 
the normal range." (see Stephens page 329, 1^* paragraph). 

As to (2), appUcant extensively analyzes the resuhs from Table 2 pertaining to the 1 and 10 
mg/kg treatment regimens compared to placebo (see current Remarks at page 8, Section 2) 
and, as in previous arguments (see, e.g., appUcant's Remarks filed August 18, 2009, page 7), 
focuses on the results after 2, 4 and 8 weeks. 

However, as stated in the previous Office Action in the page 4-5 bridging paragraph, "one of 
ordinary skill in the art would not expect a humanized antibody having an ability to induce an 
anti-idiotjrpic response and a half life of 5-6 days to have a lasting effect on rheumatoid 
arthritis symptoms (sec Stephens at page 321, 1^^ paragraph; page 330, 3'''' paragraph to page 
333, 1^' paragraph). Rather, one of ordinary skill in the art would be far more interested in 
the effect of the CDP571 antibody one week after infiision." 

In this regard, in contrast to applicant's arguments there is an improvement in 2 of the 4 
indications analyzed - pain and CRP - when 1 mg/kg is compared to placebo 1 week after 
injection. 

Lastly with respect to the teachings of Stephens, as stated above, whether one of ordinary 
skill in the art would view the prior art teachings of Stephens as put forth by the examiner or 
as portrayed by applicant, the teachings of Stephens would undoubtedly be recognized by 
one of ordinary skill in the art to represent at least one published attempt at using a dose of 
0. 1 mg/kg anti-TNFa antibody, albeit an antibody far inferior to the D2E7 antibody in terms 
of its half-life and immunogenicity (see numerous previous Office Actions, e.g., the prior 
Office Action mailed December 7, 2009 at page 6), to treat rheumatoid arthritis. 

With respect to the teachings of Salfeld, applicant discusses the lack of a teaching, other than 
a single working example, as to how often 0.1 - 20 mg/kg should be used to treat rheumatoid 
arthritis (see Remarks at page 10, 2°'* paragraph). 

However applicant notably says nothing to contest the teachings of Salfeld that anti-TNFa 
antibody dosage concentration and frequency is a results effective variable that should be 
"adjusted over time according to the individual need and the professional judgment of the 
person administering or supervising the administration of the compositions" (see, in 
particular, column 25-26 bridging paragraph - col. 26 paragraph). 
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With respect to the teachings of Den Broeder, applicant asserts ''the Examiner appears to 
argue that it is possible that at least one of the 3 patients receiving 0.25 mg/kg dose were 
on once-per-4-weeks regimen, which allegedly is equivalent to '0.0625 mg/kg at a 
frequency of not more than once per week. ' Applicants traversed this assertion by arguing 
in the previous response that this is a mere theoretical possibility rather than fact, and that, in 
relying on the math to support this assertion, the Examiner appears to have ignored the 
Stephens teaching that lower doses of antibodies tend to clear faster from circulation (see 
Figure 1 in Stephens), have a shorter serum half life (see Figure 2 of Stephens), and 
trigger more pronounced anti-idiotypic antibody reaction (see Figure 3 of Stephens). The 
Examiner did not respond to this argument in the instant Office Action. Further, regarding 
the den Broeder 'speculation' that even lower doses is possible, Applicants argued in the 
previous response that den Broeder does not teach or suggest how much lower the combined 
dosage and frequency can go without completely foregoing the benefit of the treatment." 
(see page 10-11 bridging paragraph, emphasis added). 

With respect to "the Examiner appears to argue that it is possible that at least one of the 3 
patients receiving 0.25 mg/kg dose were on once-per-4-weeks regimen. . .," it is respectfully 
submitted that this was not what was put forth in the previous Office Action. 

Rather, what the previous Office Action said about the teachings of Den Broeder is repeated 
below: 

"Apphcant acknowledges den Broeder 'discloses that all enrolled patients were either 
administered D2E7 once every two weeks or once every four weeks. Thus, it is entirely 
possible that all three patients were on the once per two weeks schedule, making the lowest 
average dose to 0.125 mg/kg per week. Of course, in theory, it may also be possible that at 
least one of them was indeed on a once per 4 weeks schedule, making his / her average dose 
to allegedly fall within the claimed range as suggested by the Examiner.' 

Applicant continues 'As den Broeder fails to provide critical information, the Examiner's 
argument is based, therefore, on a theoretical possibility. Since the obviousness analysis must 
be based on the Graham factual inquiry. Applicants submit that the Examiner's argument is 
not based on substantial evidence, and thus falls short of the legal requirements mandated 
under Graham v. John Deere Co.' (see Remarks page 10, l""^ paragraph, emphasis added). 

Applicant's argument is not found convincing because it is not a 'theoretical possibility' that 
at the very least 'all three patients were on the once per two weeks schedule, making the 
lowest average dose to 0.125 mg/kg per week' as argued by applicant. Rather, at a minimum 
den Broeder puts forth this teaching. 

Moreover, even if den Broeder exclusively taught that 'all three patients were on the once 
per two weeks schedule, making the lowest average dose to 0.125 mg/kg per week' as 
argued by applicant, as stated in nxmierous previous Office Actions (see the Office Actions 
mailed April 18, 2009 at page 8, 1^ paragraph; September 10, 2008 at page 4, paragraph; 
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March 4, 2008 at page 10, last paragraph; August 8, 2007 at page 12, 2nd paragraph; 
February 8, 2007 at page 11, 2nd paragraph) den Breeder teaches: 

'as no smaller dose steps than 0.25 mg/kg were included, one could speculate that even 
further reduction is possible for individual patients. This is supported by the remarkably long 
duration of response seen in some patients after only one administration of anti-TNFa, 
document for. . .D2E7 (up to 14 weeks EULAR response)...' (see page 641, left column, 
paragraph)." 

(see prior Office Action mailed December 7, 2009 at page 8, emphasis in the original). 

With respect to applicant's argument that "the Examiner appears to have ignored the 
Stephens teaching that lower doses of antibodies tend to clear faster from circulation (see 
Figure 1 in Stephens), have a shorter serum half life (see Figure 2 of Stephens), and trigger 
more pronounced anti-idiotypic antibody reaction (see Figure 3 of Stephens)," this argument 
is not convincing because one of ordinary skill in the art would not extrapolate from the 
teachings of Stephens regarding the anti-idiotypic immune response to the CDP571 anti- 
TNFa antibody to the use of a fully human antibody. This is because fully human anti-TNFa 
antibodies, such as the D2E7, were created to avoid this very problem (see, e.g., Salfeld in 
the cols. 1-2 bridging paragraph - 1st paragraph col. 2). 

7. Claims 15-17, 21, 22, 24, 31, 34, 35, 42, 43, 45, 48 and 57 are rejected under 35 U.S.C. § 
103(a) as unpatentable over den Broeder et al. (Rheumatology (Oxford). 2002 
Jun;41(6):638-42) in view Salfeld et al. (US Patent No. 6,258,562). 

Den Broeder teaches a clinical study performed where three rheumatoid arthritis patients 
were effectively treated with the fully himian D2E7 anti-TNFa antibody at a dose of 0.25 
mg/kg administered either once every two weeks or once every four weeks. However, Den 
Broeder does not specify which treatment fi-equency was used for these three patients, i.e., 

were they treated once every two weeks or once every four weeks? 

Applicant's assertions on the record in their prior remarks further illustrate this teachings of 
Den Broeder: "as a first matter, den Broeder does not disclose the exact treatment regimens 
for the three patients whose dosage levels were titrated down to 0.25 mg/kg. The reference 
only discloses that all enrolled patients were either administered D2E7 once every two weeks 
or once every four weeks. Thus, it is entirely possible that all three patients were on the 
once per two weeks schedule, making the lowest average dose to 0.125 mg/kg per week. Of 
course, in theory, it may also be possible that at least one of them was indeed on a once per 
4 weeks schedule, making his/her average dose to allegedly fall within the claimed 
range. . ." (see Remarks page 10, 1*** paragraph, emphasis added). 

The examiner agrees with applicant's analysis and concurs that the only certain conclusion 
that can be made from this particular teaching of Den Broeder is that at the very least "a// 
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three patients were on the once per two weeks schedule, making the lowest average dose to 
0.125 mg/kg per week. " 

With respect to the patients treated with 0.25 mg/kg/2-4 weeks, Den Breeder further teaches, 
"As no smaller dose steps than 0.25 mg/kg were included, one could speculate that even 
further reduction is possible for individual patients. This is supported by the remarkably long 
duration of response seen in some patients after only one administration of anti-TNFa, 
document for. . .D2E7 (up to 14 weeks EULAR response)..." (see page 641, left column, 2°^ 
paragraph). 

Den Broeder further teaches that an important difference between DMARDs and anti-TNFa 
agents is that there is a known large variation between patients regarding the optimal dose of 
anti-TNFa (see Den Broeder at page 638, right col.). Den Broeder then goes on to teach that 
in their particular study, in spite of the relatively small number of patients, there was marked 
variation in the dose of D2E7 required to treat rheumatoid arthritis ranging from 4.1 to 130 
mg per week, i.e., a greater than 25 fold level of variability in the dosage required for 
effective treatment (see Discussion page 641 , left col., 2"^* paragraph). 

Den Broeder further teaches that by using the lowest possible dose of anti-TNFa antibody 
one can minimize the risk associated with TNFa suppression, such as susceptibility to some 
infectious disease that would normally be fought off by the proinflammatory activity of 
TNFa (see entire document, in particular Introduction at paragraph bridging pages 638-639 
through, 1^' paragraph 639, Patients and Methods, Results and Discussion, pages 639-641, 
including 641 2" paragraph). Another reason Den Broeder advocates determining the lowest 
effective dose of D2E7 anti-TNFa antibody is to minimize costs, which are, e.g., 200 times 
greater comparing the protein-based TNFa antagonist "etanercept" to the traditional 
DMARD methotrexate (see Den Broeder at page 639, right col., 1st paragraph). 

Den Broeder ends their article with the following: "In conclusion, the dose titration of anti- 
TNFa treatment using the DAS28 is feasible and leads to a substantial reduction in the 
median dose while clinical efficacy is maintained. There is marked variation in the 
individual dose of anti-TNFa needed to maintain clinical efficacy. This approach will save 
costs and may prevent long-term side effects." (see page 641, right col.). 

Den Broeder differs from the claimed invention in that it does not explicitly teach treating 
rheumatoid arthritis by administering 0.1 mg/kg D2E7 anti-TNFa antibody. 

However, as stated above one of the teachings of den Broeder is that, 

"As no smaller dose steps than 0.25 mg/kg were included, one could speculate that even 
further reduction is possible for individual patients. This is supported by the remarkably long 
duration of response seen in some patients after only one adminisfration of anti-TNFa, 
document for. . .D2E7 (up to 14 weeks EULAR response)..." (see page 641, left column, 2°^ 
paragraph). 
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Moreover, Salfeld teaches a method of treating rheumatoid arthritis by administering a 
human anti-TNFa antibody, such as D2E7 (see entire document, in particular, e.g. column 4 
last paragraph in view of column 3 first paragraph). Salfeld further teaches that an effective 
dose of anti-TNFa antibody is 0. 1 - 20 mg/kg, and that the anti-TNFa antibody dosage 
concentration and frequency is a results effective variable that should be "adjusted over time 
according to the individual need and the professional judgment of the person administering 
or supervising the administration of the compositions" (see, in particular, column 26 1^ and 
2"'* paragraphs). 

The teachings of den Broeder regarding the reasonable possibility of yet further anti-TNFa 
antibody dose titration beyond 0.25 mg/kg are consistent with the teachings of Salfeld that 
anti-TNFa antibody dosage is a results effective variable that should be "adjusted over time 
according to the individual need and the professional judgment of the person administering 
or supervising the administration of the compositions". 

Indeed, applicant's prior assertions of record at page 8, 1st paragraph of their remarks filed 
November 8, 2007 are further consistent with this idea: "[e]ven if, arguendo, some testing 
would be required to determine if the dose is affective on a particular patient, such 
experimentation would certainly not be 'undue' for a skilled artisan, since drug dosages have 
to be optimized for each patient regardless." 

Therefore, it would have been obvious to one of ordinary skill in the art using the D2E7 anti- 
TNFa to treat rheumatoid arthritis that if they are successfully treating a patient with 0.25 
mg/kg/2 weeks then they could and should consider further lowering the patient's dose so as 
to minimize cost and the risk of infectious disease induced by TNFa suppression. 

Thus, it would have been obvious to one of ordinary skill in the art to simply continue 
titrating the dose of Den Broeder below 0.25 mg/kg/2 weeks. One of ordinary skill in the art 
would have had a reasonable expectation of success in doing so based on the teachings of 
Den Broeder ("There is marked variation in the individual dose of anti-TNFa needed to 
maintain clinical efficacy" and "As no smaller dose steps than 0.25 mg/kg were included, one 
could speculate that even further reduction is possible for individual patients. This is 
supported by the remarkably long duration of response seen in some patients after only one 
administration of anti-TNFa, document for. . .D2E7 (up to 14 weeks EULAR response)...") 
and further based on the teachings of Salfeld that an effective dose of the D2E7 anti-TNFa 
antibody is 0. 1 - 20 mg/kg. 

If such a modification of the teachings of Den Broeder were to lead to the claimed method of 
treatment then it would be the product not of innovation but of the routine optimization of a 
results effective variable. 

In this regard it is noted that "[wjhere the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
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experimentation." In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955), and see 
M.P.E.P. § 2144.05 II.A. Moreover, it is well settled that "discovery of an optimum value of 
a result effective variable in a known process is ordinarily within the skill of the art." In re 
Boesch, 617 F.2d 272,276, 205 USPQ 215, 219 (CCPA 1980). See also Merck & Co. v. 
Biocraft Labs. Inc., 874 F.2d 804,809, 10 USPQ2d 1843, 1847-48 (Fed. Cir. 1989) 
(determination of suitable dosage amounts in diuretic compositions considered a matter of 
routine experimentation and therefore obvious). 

Given the teachings of the references, it was apparent that one of ordinary skill in the art 
would have had a reasonable expectation of success in arriving at the claimed invention. 
Therefore, the invention as a whole was prima facie obvious to one of ordinary skill in the art 
at the time the invention was made, as evidenced by the references, especially in the absence 
of evidence to the contrary. 

Accordingly, the instant claims are unpatentable over den Broeder in view ofSalfeld 

It is noted that the functional properties of the anti-TNFa antibody (e.g. as recited in claim 
15) are inherent properties of the D2E7 antibody taught by Salfeld et al. It is further noted 
that treatment of specific symptoms of rheumatoid arthritis (e.g. as recited in claims 15 and 
21) is inherent to the treatment of rheumatoid arthritis as taught by Salfeld et al. 

8. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 35 1(a) shall have the effects 
for purposes of tills subsection of an application filed in the United Stales only if the international 
application designated the United Stales and was published under Article 21(2) of such teeaty in the English 
language. 

9. Claims 15-17, 21, 22, 24, 31, 42, 43, 48 and 57-59 are rejected under 35 U.S.C. 102(e) as 
anticipated by Le et al. (US 7,166,284, cited herewith) OR Le et al. #2 (7,138,1 18, cited 
herewith), either '284 or ' 1 18 as evidenced by Kaymakcalan et al. (Clinical Immunology 
(2009) 131, 308-316, cited on an IDS) and Shealy et al. (mAbs 2:4, 1-12; July/August 2010, 
cited herewith), OR in the alternative, claims 15-17, 21, 22, 24, 31, 42, 43, 48 and 57-59 and 
additionally claims 34, 35 and 45 as unpatentable under 35 U.S.C. § 103(a) as obvious over 
Le et al. (US 7,166,284) OR Le et al. #2 (7,138,1 18) either in view of den Broeder et al. 
(Rheumatology (Oxford). 2002 Jun;41(6):638-42), Salfeld et al. (US Patent No. 6,258,562) 
as evidenced by Kaymakcalan et al. (Clinical Immunology (2009) 131, 308-316, cited on an 
IDS) and Shealy et al. (mAbs 2:4, 1-12; July/August 2010). 
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Le ' 1 18 teaches a method of treating rheumatoid arthritis comprising administering to 
the human an effective TNFa-inhibiting amount of an anti-TNFa antibody or antigen-binding 
fragment thereof, said antibody comprising a human constant region, wherein said anti-TNFa 
antibody or antigen-binding fragment thereof (i) competitively inhibits binding of A2 (ATCC 
Accession No. PTA-7045) to human TNFa and (ii) binds to a neutrahzing epitope of human 
TNFa with an affinity of at least 1x10^ liter/mole, measured as an association constant (Ka), 
as determined by Scatchard analysis, (elm 1) 

wherein said TNFa-inhibiting amount of the anti-TNFa antibody or antigen-binding 
fragment comprises a single or divided dose of about 0.1-50 mg/kg, (elm 11) 

wherein said single or divided dose is selected from 0.5, 0.9, 1, 1.1, 1.5, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, or 15 mg/kg per day on at least one of day 1,2, 3,4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21,22, 23,24, 25,26, 27, 28, 29, or 30 or at least 
oneofweekl,2,3,4,5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20. (elm 12) 

See Le '118 claim 1, 11 and 12. 

One anti-TNFa antibody comprising a human constant region, wherein said anti-TNFa 
antibody or antigen binding fragment (i) competitively inhibits binding of A2 (ATCC 
Accession No. PTA-7045) to human TNFa, and (ii) binds to a neufralizing epitope of human 
TNFa with an affinity of at least 1x10^ liter/mole, measured as an association constant (Ka), 
as determined by Scatchard analysis is the "cA2" antibody = infliximab as taught by Lc ' 1 1 8 
(see, e.g., Figs. 9-12). Thus, the teachings and claims of Le '118 anticipate claims 58 and 59. 

Given the principal of claim differentiation, Le '1 18 claims 1 and 1 1 must encompass in their 
breadth the subgenus of methods of treatment encompassing administering a single or 
divided dose of about 0.1 mg/kg - 0.5 mg/kg anti-TNFa antibody. This claim interpretation 
is consistent with the teachings of Le '1 18 at col. 36, 5 and 6th paragraphs. Moreover, the 
claims of Le encompass in their breadth embodiments wherein the anti-TNFa antibody is a 
fully human antibody, see, e.g.. Col. 5, last paragraph; Col. 12, 3^** paragraph; Col. 16, 5**" 
paragraph. 

Both the antibodies encompassed in the breadth of the Le '118 claims and the antibodies 
encompassed in the breadth of the instant claims bind TNFa with a Ka of at least 1x10^ 
liter/mole = a Kd of 1 x 10"^ M or less. 

While Le' 118 does not explicitly teach the human antibodies encompassed in the breadth of 
their claims "dissociate from human TNFa. . .with a koff rate constant of 1 x 10'^ s'^ or less, 
both determined by surface plasmon resonance, and neutralizes human TNFa cj^otoxicity in 
a standard in vifro L929 assay with an IC50 of 1 x 10"' M or less," 

the human antibody encompassed by the claims of Le ' 1 18 are necessarily (a) capable of 
treating rheumatoid arthritis and (b) capable of competitively inhibit the binding of A2 
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(ATCC Accession No. PTA-7045) to human TNFa. 

As evidenced by the teachings of Kaymakcalan and Shealy, an antibody that is known to be 
capable of treating rheumatoid arthritis and competitively inhibiting the binding of A2 
(ATCC Accession No. PTA-7045) to human TNFa, the infliximab antibody, is remarkably 
similar to the fully human anti-TNFa antibodies adalimumab (D2E7) and golimumab in its 
Koff, @ 1x10"^ s-1 (see Shealy at Table 2 and Kaymakcalan at Table 1). Note these 
antibodies all have BCoff values 3 orders of magnitude stronger than the claimed Koff. 

Furthermore, in an assay similar to the standard in vitro L929 assay recited in the instant 
claims, the infliximab antibody has an IC50 from 5x10"^' to IxlO'^^M (see Shealy page 6, 
right col, 1^^ paragraph, and Table 1), which is similar to the IC50 for adalimumab, 
golimumab being the most potent in this regard (IC50 = 2x10"^' M). Note these antibodies all 
have IC50 values 4 orders of magnitude stronger than the claimed IC50. 

Thus, in making a human antibody that (a) binds TNFa with a Ka of at least 1x10^ liter/mole 
= a Kd of 1 X 10"^ M or less, (b) is capable of treating rheumatoid arthritis and (c) 
competitively inhibit the binding of A2 (ATCC Accession No. PTA-7045) to human TNFa, 
the evidence tends to indicate that the skilled artisan would necessarily be making an 
antibody having the biophysical characteristics recited in the instant claims. 

Moreover, in treating rheumatoid arthritis with the antibody as claimed by Le '1 18, the 
skilled artisan will necessarily be alleviating one symptom selected from the group consisting 
of bone erosion, cartilage erosion, inflammation, and vascularity. 

Le '284 teaches a method of inhibiting TNFa in a human patient with rheumatoid 
arthritis, wherein said hiunan patient has joint inflammation, comprising administering to the 
human patient a single or divided 0.1-100 mg/kg dose of an anti-TNFa antibody or antigen- 
binding fragment thereof, said antibody comprising a human constant region, wherein said 
anti-TNFa antibody or antigen binding fragment (i) competitively inhibits binding of A2 
(ATCC Accession No. PTA-7045) to human TNFa, and (ii) binds to a neutralizing epitope of 
human TNFa with an affinity of at least 1x10^ liter/mole, measured as an association 
constant (Ka), as determined by Scatchard analysis, (elm 5) 

wherein the single or divided dose of anti-TNFa antibody or antigen-binding 
fragment thereofis one selected from 0.5, 0.9, 1, 1.1, 1.5,2,3,4,5,6, 7, 8,9, 10, 11, 12, 13, 
14 or 15 mg/kg per day on at least one of day 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 or at least one of week 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20. (elm 6) 

See Le '284 claims 5 and 6. 

One anti-TNFa antibody comprising a human constant region, wherein said anti-TNFa 
antibody or antigen binding fragment (i) competitively inhibits binding of A2 (ATCC 
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Accession No. PTA-7045) to human TNFa, and (ii) binds to a neutralizing epitope of human 
TNFa with an affinity of at least 1x10^ liter/mole, measured as an association constant (Ka), 
as determined by Scatchard analysis is the "cA2" antibody = infliximab as taught by Le '284 
(see, e.g.. Figs. 9-12). Thus, the teachings and claims of Le '284 anticipate claims 58 and 59. 

Given the principal of claim differentiation, Le '284 claims 5 must encompass in its breadth 
the subgenus of methods of treatment encompassing administering a single or divided dose 
of about 0.1 mg/kg - 0.5 mg/kg anti-TNFa antibody. This claim interpretation is consistent 
with the teachings of Le '284 at col. 36, 3 and 4th paragraphs. Moreover, the claims of Le 
'284 encompass in their breadth embodiments wherein the anti-TNFa antibody is a fully 
human antibody, see, e.g.. Col. 5, penukimate paragraph; Col. 12, 3"^ paragraph; Col. 16, 5* 
paragraph. 

Both the antibodies encompassed in the breadth of the Le '284 claims and the antibodies 
encompassed in the breadth of the instant claims bind TNFa with a Ka of at least 1x10^ 
liter/mole = a Kd of 1 x 10"^ M or less. 

While Lc' 284 docs not explicitly teach the human antibodies encompassed in the breadth of 
their claims "dissociate from human TNFa. . .with a koff rate constant of 1 x 1 0"^ s"^ or less, 
both determined by surface plasmon resonance, and neutralizes human TNFa cytotoxicity in 
a standard in vitro L929 assay with an IC50 of 1 x 10"^ M or less," 

the human antibody encompassed by the claims of Le '284 are necessarily (a) capable of 
treating rheumatoid arthritis and (b) capable of competitively inhibit the binding of A2 
(ATCC Accession No. PTA-7045) to human TNFa. 

As evidenced by the teachings of Kaymakcalan and Shealy, an antibody that is known to be 
capable of treating rheumatoid arthritis and competitively inhibiting the binding of A2 
(ATCC Accession No. PTA-7045) to human TNFa, the infliximab antibody, is remarkably 
similar to the fully human anti-TNFa antibodies adalimumab (D2E7) and golimumab in of its 
Koff, @ 1x10"'' s-1 (see Shealy at Table 2 and Kaymakcalan at Table 1). Note these 
antibodies all have K)ff values 3 orders of magnitude stronger than the claimed Koff. 

Furthermore, in an assay similar to the standard in vitro L929 assay recited in the instant 
claims, the infliximab antibody has an IC50 from 5x10'^^ to lxl0'^°M (see Shealy page 6, 
right col, 1**^ paragraph, and Table 1), which is similar to the IC50 for adalimumab, 
golimumab being the most potent in this regard, IC50 = 2x10'^^ M). Note these antibodies all 
have IC50 values 4 orders of magnitude stronger than the claimed IC50. 

Thus, in making a human antibody that (a) binds TNFa with a Ka of at least 1x10^ liter/mole 
= a Kd of 1 X 10"^ M or less, (b) is capable of treating rheumatoid arthritis and (c) 
competitively inhibit the binding of A2 (ATCC Accession No. PTA-7045) to human TNFa, 
the evidence tends to indicate that the skilled artisan would necessarily be making an 
antibody having the biophysical characteristics recited in the instant claims. 
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Moreover, in treating rheumatoid arthritis with the antibody as claimed by Le '284, the 
skilled artisan will necessarily be alleviating one symptom selected from the group consisting 
of bone erosion, cartilage erosion, inflammation, and vascularity. 

Thus, the teachings of Le '1 18 or Le '284 disclose the claimed invention with sufficient 
specificity to constitute anticipation under the statute, see MPEP § 213 1 .03. 

That said, even if applicant can convincingly argue the claimed methods are not anticipated 
with "sufficient specificity," claims 15-17, 21, 22, 24, 31, 42, 43, 48 and 57-59 and 
additionally claims 34, 35 and 45 are, in the alternative, obvious under 35 U.S.C. 103(a) as 
unpatentable over Le et al. (US 7,166,284) OR Le et al. #2 (7,138,1 18) either in view of den 
Broeder et al. (Rheumatology (Oxford). 2002 Jun;41(6):638-42), Salfeld et al. (US Patent 
No. 6,258,562) as evidenced by Kaymakcalan et al. (Clinical Immunology (2009) 131, 308- 
316, cited on an IDS) and Shealy et al. (mAbs 2:4, 1-12; July/August 2010) 

Le '1 18 OR Le '284 each teach rheumatoid arthritis in humans can be treated with moderate 
success by administration of a single dose of 1 mg/kg infliximab (sec Example XX, cols. 60- 
67 of ' 1 1 8 and 59-67 of '284). Furthermore, Le ' 1 1 8 OR Le '284 teach dosage is a resuhs 
effective variable dependent on a variety of known factors including the pharmacodynamic 
characteristics of the particular agent; its mode and route of administration; age, health, and 
weight of the recipient; nature and extent of symptoms; kind of concurrent treatment; 
frequency of freatment; and the effect desired, (see ibid). 

It would have been obvious to one of ordinary skill in the art, and one of ordinary skill in the 
art would have been motivated to modify the teachings of either Le to arrive at the claimed 
invention. 

In particular, given the teachings of Den Broeder put forth above in Section 7, it would have 
been obvious to one of ordinary skill in the art, and one of ordinary skill in the art would 
have been motivated to determine the lowest effective dose of anti-TNFa antibody for any 
given patient. Furthermore, since dose optimization is a results effective variable, one of 
ordinary skill in the art would have had a reasonable expectation of successful dose titration. 

Indeed, applicant's prior assertions of record at page 8, 1st paragraph of their remarks filed 
November 8, 2007 are further consistent with this idea: "[e]ven if, arguendo, some testing 
would be required to determine if the dose is affective on a particular patient, such 
experimentation would certainly not be 'undue' for a skilled artisan, since drug dosages have 
to be optimized for each patient regardless." 

Therefore, it would have been obvious to one of ordinary skill in the art using the infliximab 
anti-TNFa to freat rheumatoid arthritis, or using a fully human anti-TNFa antibody 
encompassed by the claimed methods of Le ' 1 18 or '284 to freat rheumatoid arthritis, that if 
they can successfully freat patients with a single dose of 1 mg/kg of a murine chimeric 
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antibody then they could and should consider treating rheumatoid arthritis with a fully human 
antibody, such as the D2E7 anti-TNFa antibody of Salfeld, at a yet lower dose because a 
fully-human anti-TNFa antibody would be expected to have even greater efficacy due to its 
decreased immunogenicity as taught by Salfeld in the cols. 1-2 bridging paragraph - 1st 
paragraph col. 2. 

Thus, it would have been obvious to one of ordinary skill in the art to practice the method of 
treatment claimed by Le '1 18 or Le '284 with the lowest effective dose of anti-TNFa 
antibody possible so as to minimize cost and the risk of infectious disease induced by TNFa 
suppression as taught by Den Broeder. 

One of ordinary skill in the art would have had a reasonable expectation of success in doing 
so based on the teachings of Den Broeder ("There is marked variation in the individual dose 
of anti-TNFa needed to maintain clinical efficacy" and "As no smaller dose steps than 0.25 
mg/kg were included, one could speculate that even further reduction is possible for 
individual patients. This is supported by the remarkably long duration of response seen in 
some patients after only one administration of anti-TNFa, document for. . .D2E7 (up to 14 
weeks EULAR response)...") and further based on the teachings of Le ' 1 18 or Le '284 that an 
effective dose of anti-TNFa antibody is 0.1 - 0.5 mg/kg. 

If such a modification of the teachings of Le were to lead to the claimed method of treatment 
then it would be the product not of innovation but of the route optimization of a results 
effective variable. 

In this regard it is noted that "[w]here the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955), and see 
M.P.E.P. § 2144.05 ll.A. Moreover, it is well settled that "discovery of an optimum value of 
a result effective variable in a known process is ordinarily within the skill of the art." In re 
Boesch, 617 F.2d 272,276, 205 USPQ 215, 219 (CCPA 1980). See also Merck & Co. v. 
Biocraft Labs. Inc., 874 F.2d 804,809, 10 USPQ2d 1843, 1847-48 (Fed. Cir. 1989) 
(determination of suitable dosage amounts in diuretic compositions considered a matter of 
routine experimentation and therefore obvious). 

Given the teachings of the references, it was apparent that one of ordinary skill in the art 
would have had a reasonable expectation of success in arriving at the claimed invention. 
Therefore, the invention as a whole was prima facie obvious to one of ordinary skill in the art 
at the time the invention was made, as evidenced by the references, especially in the absence 
of evidence to the contrary. 



10. No claims are allowed. 
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1 1 . Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to ZACHARY SiCELDING whose telephone number is (571)272-9033. 
The examiner can normally be reached on Monday - Friday 8:00 a.m. - 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessfril, the examiner's 
supervisor, Ram Shukla can be reached on 571-272-0735. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EEC) at 866-217-9197 
(toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. 



/Zachary Skelding/ 

Primary Examiner, Art Unit 1644 



